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CLAIMS 



What is claimed is: 

A method for altering ang^ogenesis in a mammal, 
comprising administenamg to the mammal, in a 
therapeutically ef^^ctive quantity, a drug which alters 
binding or inte;?^tion of an artery-specific cell 
surface mole^2<^le with a vein-specific cell surface 
molecule >6 a therapeutically effective quantity. 
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The method of \ Claim 1 wherein the artery-specific cell 
surface molecule is an artery-specific ligand or 
receptor and tn^ vein-specific cell surface molecule is 
a vein-specif'S^ receptor or ligand. 



The meth(3d of Claim 1 wherein the artery-specific cell 
surface mo\ecule is an Ephrin family ligand and the 
vein-specif \c cell surface molecule is an Eph family 
receptor . 

The method of C^im 3 wherein angiogenesis is inhibited 
and the drug int^feres with binding or interaction of 
the artery-specif i\ Ephrin family ligand with the vein- 
specific Eph f amily Veceptor . ^ 



The method of Claim 3 ywherein angiogenesis is enhanced 
and the drug enhances binding or interaction of the 
artery-specific Epnrin family ligand with its vein- 
specific Eph fatrfily receptor. 




The meufaod of Claim 3 wherein the drug is an antagonist 
of the artery- specif ic Ephrin family ligand or an 
antagonistNpf the vein-specific Eph family receptor. 
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7. The methoJi of Claim 3 wherein the artery-specific 
y Ephrin family ligand is EphrinB2 and the vein- specific 
Eph family receptor is EphB4 . 



10 



A method for selectively delivering a drug to arteries 
in a mammal, cbmprising administering to the mammal a 
complex comprising: 

(a) the dr.ug ^d 

(b) a component which binds an artery- specif ic cell 
surface molecule, 

under conditions \appropriate for the component of (b) 
to bind the ar^erV-^ecif ic cell surface molecule, 
whereby the drug\ n\s )5elivered to arteries. 



The method of ClatiA 8, wherein the artery-specific cell 
surface molecule is\a ligand or receptor. 



15 10- The methooi of Claim 8, wherein the artery-specific cell 
surface mo^cule is an Ephrin family ligand. 



11. The method o£\ Claim 10 wherein the drug is an anti- 

angiogenic dru\ and the component of (b) is an antibody 
specific for th\ artery-specific Ephrin family ligand, 
or a receptor of\the artery-specific Ephrin family 
ligand. 
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The method of Claim uO wherein the artery-specific 
Ephrin family ligand \s EphrinB2 . 



The method of^ 
angiogenic dpifgl 




aim 12 wherein the drug is an anti- 



The method of ClaiTi\^2 wherein the drug is an 
angiogenic drug. 




A method fonr selectively delivering a drug to veins in 
a mammal, ccmprising administering to the mammal a 
complex comprising: 

(a) the drub/ and 

(b) a component which binds a vein-specific cell 
surface molecule, 

under conditipns appropriate for the component of (b) 
to bind the vein-specific cell surface molecule, 
whereby the dAug is delivered to veins. 

The method of Claim 15 wherein the vein-specific cell 
surface molecule is a receptor or ligand. 

The method of CLaim 15, wherein the vein-specific cell 
surface molecule is a vein-specific Eph family 
receptor. 1 

The method of Claim 17 wherein the drug is an anti- 
angiogenic dmig and the component of (b) is an antibody 
specif io^fo/ the Wein-specif ic Eph family receptor, or 
a ligansi-^f tihe vpm-specific Eph family receptor . 

The method izJrxClaim 17 wherein the vein- specif ic Eph 
family r^^eptojr ia EphB4 . 

The methodof Claim 19 wherein the drug is an anti- 
angiogenic drug. \ 

The method of Claim\l9 wherein the drug is an 
angiogenic drug. \ 



A transgenic mous] 
detectably express 
of veins. 



having an indicator gene which is 
id in cells of arteries but not cells 
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23. The mouse of CJaim 22 wherein the indicator gene is 
inserted in an [artery-specific Ephrin family ligand 
gene . 

. A transgenic mouse of genotype EphrinB2^^~ . 

2^. A transgenic moufee in which EphrinB2 genes comprise an 
insertion that marks all arteries but not veins, 
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A transgenic mouse of genotype EphrinB2^^'^^^''^^'' . 

A method for identifying artery cells in a mouse having 
an indicator gene I inserted in one or more alleles of 
EphrinB2 , comprisilng staining a section of the mouse 
with a substance cjppropriate for detection of 
expression of the lindicator gene. 

A transgenic mouse! having an indicator gene which is 
expressed in veinoius endothelial cells but not in 
arterial endothelial cells. 



29. The mouse of Claim 128 wherein the indicator gene is 

inserted a vexn^W^ific Eph family receptor gene, 
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The transgenicV mouse 
specific Eph fOTiily 



of 



irecet 



Laim 29 wherein the vein- 
:or gene encodes EphB4 . 



A transgenic mouse ot/genotype EphB4 



A method for (id^ntif ;^ing vein cells in a mouse having 
an indicator gene inserted in one or more alleles of 
EphB4, comprising staiining a section of the mouse with 
a substance appropriate for detection of expression of 
the indicator gene 



A method for tesjting an effect of a drug on growth of 
arteries, comprising administering the drug to a mouse 
having an indicator gene inserted in a gene 
specifically expressed in arteries, observing the 
effect of the drmg, and comparing the effect to that 
produced in a suitable control mouse. 

A method for testkng an effect of a drug on growth of 
veins, comprising! administering the drug to a mouse 
having an indicator gene inserted in a gene 
specifically expressed in veins, observing the effect 
of the drug, and cpmparing the effect to that produced 
in a suitable control mouse. 



A method for identn 
a tissue sample, 
sample with a 
said molecule is 11 
label, wherein if 
is an arterial 



fying arterial endothelial cells in 
comprising contacting the tissue 
molecule which binds to EphrinB2 , wherein 
nked to a label, and detecting the 
label is detected on a cell, the cell 
ial cell. 



endothel: 



The method of Claim\35, wherein said molecule is an 
antibody. 



A method for id 
tissue sample, c 
with a molecule 
molecule is linke 
whe rein if 1 ab 



venous endothelial call 

The method of Claim 3' 
antibody. 




enous endothelial cells in a 
contacting the tissue sample 
nds to EphB4, wherein said 
a label, and detecting the label, 
etected on a cell, the cell is a 



wherein said molecule is an 
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A method for directing a substance to arteries in a 
mammal, comprisYLng administering to the mammal a 
complex which comprises the substance linked to a 
moiety which bin\is EphrinB2 , 

A method for directing a substance to veins in a 
mammal, comprising administering to the mammal a 
complex which comprises the substance linked to a a 
moiety which binds \EphB4. 

A method for alte^iiVg ckevelopment of blood vessels in a 
mammal, comprising apmXnistering to the mammal a 
soluble polypeptida^omprising the extracellular domain 
of an artery-specif ia cell surface protein or a soluble 
polypeptide comprising the extracellular domain of a 
vein-specific cell sui^ace protein. 

The method of\Claim 41 wherein the artery-specific cell 
surface protein\is an Ephrin family ligand and the 
vein-specific cei\ surface protein is an Eph family 
receptor . 

The method of Claim 42^wherein the Ephrin family ligand 
is EphrinB2 and the Eph Samily receptor is EphB4 . 



A method for identifr/ing a drug that inhibits 
interaction of an ar&erial endothelial cell-specific 
surface molecule with\a veinous endothelial cell- 
specific surface molecule, comprising; 
(a) combining: 

(1) the arterial ^dothfelial cell -specif ic 
surface mol( 

(2) the veinoiiis„^kd5thelial cell-specific surface 
molecule; and 
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(3) a drVig to be assessed for its ability to 

inhibit interaction betweeen the molecule of 
(1) s{nd the molecule of (2) , under conditions 
approlpriate for interaction between the 
moleciile of (1) and the molecule of (2) ; 

(b) determining the extent to which the molecule of 
(1) and the\ molecule of (2) interact; and 

(c) comparing tme extent determined in (b) with the 
extent to wnich interaction of the molecule of (1) 
and the molecule of (2) occurs in the absence of 
the drug to toe assessed and under the same 
conditions appropriate for interaction of the 
molecule of 41) with the molecule of (2) ; 

wherein if the extent to which interaction of the 
molecule of (1) anfl the molecule of (2) is less in the 
presence of the drug than in the absence of the drug, 
the drug is one which inhibits interaction of the 
arterial endothelial cell -specif ic molecule of (1) with 
the venous endothelial cell-specific molecule of (2) . 



2 0 45. The method of Claim 144 wherein the arterial endothelial 
cell -specif ic surfade molecule is an Ephrin family 
ligand ;^nd t hp vpTT oife endothelial cell-specific surface 
molecule is an teph fkmilv receptor. 
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The method of ClWim 415 wherein the Ephrin family ligand 
is EphrinB2 and fthe Eph /amily receptor is EphB4 , 

A method for identi^ing a drug that enhances 
interaction of ^arfi artirial endothelial cell-specific 
surface molecule with \a veinous endothelial cell- 
specific surface molecule, comprising: 
(a) combining: 
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(b) 
(c) 



(1) the arterial endothelial cell-specific 
sui'face molecule; 

(2) the! veinous endothelial cell-specific surface 
molecule; and 

(3) a d^ug to be assessed for its ability to 
inhibit interaction betweeen the molecule of 
(1) pnd the molecule of (2) , under conditions 
appropriate for interaction between the 
moleiule of (1) and the molecule of (2) ; 

determining the extent to which the molecule of 
(1) and the molecule of (2) interact; and 
comparing phe extent determined in (b) with the 
extent to which interaction of the molecule of (1) 



and the mol 
the drug to 
conditions 
molecule of 



molecule of (1) 
the presence of 
drug, the drug i 



ecule of (2) occurs in the absence of 
be assessed and under the same 
appropriate for interaction of the 
(1) with the molecule of (2) ; 



wherein if the extent to which interaction of the 



4nd the molecule of (2) is greater in 
the drug than in the absence of the 
one which enhances interaction of the 
arterial endotheilial cell-specific molecule of (1) with 
the venous ^ndotl^sii^l cell-specific molecule of (2) . 



The method ofi Claim 
cell-specif ic\ sur 
ligand and the\ve 
molecule is an^/^^hl 



wherein the arterial endothelial 
molecule is an Ephrin family 
endothelial cell-specific surface 
family receptor. 



The method of Claim 48 wherein the Ephrin f amilyJLigand 
is EphrinB2 and the Eph family receptor is EphB4 . 



A method for isolating arterial endothelial cells, 
comprising dissociating cells of a tissue sample 
comprising arnerial endothelial cells, contacting the 
dissociated celLls with a substance which binds to a 
cell-surface protein expressed specifically on arterial 
endothelial cells, and separating the cells which have 
bound the substWnce from the cells which have not bound 
the substance. \ 

A method for isalating arterial endothelial cells, 
comprising dissociating cells of a tissue sample 
comprising arterial endothelial cells, contacting the 
cells with a subatance which binds to a cell-surface 
protein expressed! specifically on arterial endothelial 
cells, wherein said substance is bound to a solid 
support, removing pells which do not bind to the 
substance, and releasing the arterial endothelial cells 
from the solid supAort . 

A method for isolatling venous endothelial cells, 
comprising dissociating cells of a tissue sample 
comprising venous endothelial cells, contacting the 
dissociated cells with a substance which binds to a 
cell-surface proteirr-^scpressed specifically on arterial 
endothelial cells, and separating the cells which have 
bound the substance rrom/cells which have not bound the 
substance . \ 1 / 

A method for isolaj^rJg venous endothelial cells, 
comprising dis&jsrciating cells of a tissue sample 
comprising venous endothelial cells, contacting the 
cells of the tissue sample with a substance which binds 
to a cell-surface protein expressed specifically on 
venous endothelial cells, wherein said substance is 
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bound to a ^Dlid support, removing cells which do not 
bind to the substance, and releasing the venous 
endothelial aells from the solid support. 

Isolated arterial endothelial cells. 

Isolated venous endothelial cells. 

A method for assessing an effect of one or more drugs 
on arteries, cqmprising adding one or more drugs to 
isolated arterikl endothelial cells, and observing the 
cells for the erfect. 

A method for assessing an effect of one or more drugs 
on veins, compriBing adding one or more drugs to 
isolated venous endothelial cells, and observing the 
cells for the ef fleet. 

A cell line derived from arterial endothelial cells. 
A cell line derived from venous endothelial cells. 



A cell line which 
produced in aj^teri^ 
veins . 



;s , bi 



:es a protein that is detectably 
it is not detectably produced in 



A cell line whic^ ptpoduces a protein that is detectably 
produced in ve>?rs, ^ut is not detectably produced in 
arteries . 



A cDNA library produced from isolated arterial 
endothelial cells. \ 



A cDNA library produced from isolated venous 
endothelial cells . 

A method for lidentifying a gene which shows 
differential expression in veinous endothelial cells 
compared to arterial endothelial cells, comprising 
producing a transgenic mouse having an indicator 
insertion gena in a gene to be tested for differential 
expression, ana observing expression of the indicator 
insertion genel wherein a difference in expression of 
the indicator ^Insertion gene in venous endothelial 
cells and arteriLal endothelial cells indicates a gene 
which shows differential expression. 

A method for modifying arteries in a mammal, comprising 
genetically^'^^TteEn^N^solated arterial endothelial 
cells and intVrodmcing j the altered cells into the 
mammal . \ 1 / 

A method for rnp^^^ying veins in a mammal, comprising 
genetically altering isolated veins endothelial cells 
and introducing tqe altered cells into the mammal. 



